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[ BRXEZELA— k< kY Formal Languages and Automata 7

TIT77 Ry L& {01} 245, DTFOMICER
Consider an alphabet {0,1}. Answer the following questions.

(1) BUFOXHIRE H Ik (CFG) LJ:O“CEﬁjZ?S NOEHEE 1 L7565, BEL, 75:
T D REMAERA—N ¥ ¥ (DFA) DREES M E R=H,
Let L; be the language generated by the following context-free grammar
(CFG). Give the transition diagram of a deterministic finite automaton (DFA)
which recognizes the language L;.

S — A|B
A — O0B]e¢
B — 1A]e

(2) EHER (1)U IZE>TERDL NS 5 =mE Ly ¥5, S 1,% A0
- 9% DFA OREEBXZ RE,

Let Ly be the language given by the regular expression ((01) U (10))*. Give
- the transition diagram of a DFA which recognizes the language Ly.

nﬂﬁ

( 3) I:tm:IL?,;E Lg—{0”1”|n>2}é:’~:7u7L5 71:.7]:..l/ 6104 a%i‘%i")@—
B L EREBTE Ty vad v A—h TV (PDA) DIRFEER K% n‘ﬁ"o

n-times
Let L3 be the language given as Ls = {0™1"™ | n > 2}. Here, @ ---a is denoted
by a™. Give the transition diagram of a push-down automaton (PDA) which
recognizes the language Ls.

(4) SEBLAERDESIZERS,
Ly=A{wi - wp | k>1, TRTDL<Li<kIDOT w; € L}

EFEL & EMTH CFGR 52 &,
Let L4 be the following language:

Ly={wy-wp | k>1,w € L3 forany 1 <4 < k}

Give a CFG which generates the language Ly.

BB AR 2 BEE PP AR



GRS HEESE LRFE (D44 10 AAESD)
R RF RN B RE R R HE LRI A\ e R A B R R
—iREE - SAEANEF RS EK
BEXFRLFEER BEHRI¥F=2—2 C1
[ O5535>2% Programming ]
PIT ORI 2 X,  Answer the following questions.

(1) 10,000 kD7 4 RFvFHEE (74 R F vy FETHL2ER #
45 CEEOT ST AEBERT L,
TAR™TTFEEL, A=1 B=12106iEHT, B
Fo=Fu+ F2(n>2)
TROLNDBETH B,

Write a C program that enumerates the Fibonacci primes that are -
less than 10,000.

A Fibonacci prime is a prime number that is a Fibonacci number.
Fibonacci numbers were defined by the recurrence relation

Fo=Foa+ Frz(n>2)with Fr=1, Fy=1.

(2) 3HOEDEBEOBRARNE KD S CEEZEO S s I L%
VERRH &

Write a C program to find the greatest common divisor of

three positive integers.
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[ [EERIEEE Information Theory ]

'D\T@ ﬁiﬁ c:%/%_io

Answer the following questions.

(1) 22DV RIV x1 05870 2 EOETBERR X 2525, 0 NEHEETHDLL
&, BUARE— HX) BERERDIEERY, 128, HETHITLL T OREREH
N | | |
Consider a binary memoryless source X with two symbols x; and x2. Show that the
entropy H(X) is maximum when both x| and x; are equiprobable. Use the following

relation if necessary.

ilo x*llo e
e g4 . 84

(2) WROELBBEHRIR S &2 T BELL, TOEHHEELRD L,
Construct the Huffman code for the discrete memoryless system S shown below, and

calculate the average code length per symibol.

S 8 s, S5 Sy S5 S
0.18 0.20 030 0.12 0.08 0.12
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[ B % Linear Algebra ]
T oMz X,

(1) e ZFERE T2, 454
t—y+az=0, (a—8z+by—2=0, z—ay+2=0, 2?2+ +22#0

Bl TER x,y, 2 DEET 27200 a DEEEZRD X,
(2) bEEKL TS, £E

T+z+w '
br —y+3z+ 4w z,y, 2, w T EE
by —2z+ (b—-6)w
MERE
p
q ||p,qri3EE

r
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Answer the following questions.

(1) Let a be a real number. Find the condition on a under which there exist real
numbers z,y, z satisfying the following 4 conditions:

z—y+az=0, (a—5)z+5y—2=0, z—ay+2=0, z®+y>+22+£0.

(2) Let b be a real number. Find the condition on b under which the set

T+2z+w
br —y + 3z + 4w z,y, 2, w are real numbers
by —2z+(b—6)w

is equal to the set

P
q p,q,r are real numbers
r
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